T h e homogeneity of muscarinic M2 receptor cxprcssion by cultured SK-N-SH cells make this cell line a useful model for the subsequent study of M2 muscarinic receptor stimulated inositol phosphate production and changes in intracellular calcium homoeostasis. T h e muscarinic receptor employs various effcctor mechanisms resulting in stimulation of phosphoinositide turnover, inhibition of adenylate cyclasc, accumulation of cyclic G M P and modulation of ion channels. These functions appear to be mediated by interactions of the agonist with the receptor through guanine nucleotide binding proteins (G proteins, for review see Gilman, 1987) . It is of great intcrcst to consider whether different subtypes of receptors exist which are linked to individual effector mechanisms, possibly through distinct G proteins.
In rat pituitary GH, cells, thyrotropin releasing hormone (TRH) stimulates prolactin secretion via the activation of a phosphoinositide-specific phospholipase C (Martin, 1983; Rebecchi & Gershengorn, 1983) . T h e products of phosphoinositide breakdown, inositol phosphates and diacylglycerol, are believed to be responsible for the regulation of a biphasic elevation of the intracellular Ca'+ ion concentration which is thought to trigger prolactin secretion (Martin & Kowalchyk, 1984; Drummond, 1985) . It has also been reported that in GH, cells muscarinic receptors mediate the attenuation of prolactin release via the inhibition of adenylate cyclase (Wojcikiewicz et ul., 1984) and this effect is accompanied by a reduction of the intracellular Ca' ' concentration (Schlegel et ul., 1985) .
Abbreviations used: TRH. thyrotropin releasing hormone; NMS, N-methylscopolamine.
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We have recently indicatcd that carbachol, at concentrations-as high as 1 mM, is unable to alter either basal o r TRHstimulated production of inositol phosphates in thcsc cells, while the same agonist showed a dose-dependent inhibition of the accumulation of basal cyclic A M P (in the presence of isobutylmethylxanthine) with an IC,,, of approximately I ,LLM (Yagisawa et ul., 1988) . T h e fact that the muscarinic receptor of the GH, cells, which is able to attenuate adenylate cyclase, is unable to couple to phosphoinositide specific phospholipase C wherc another receptor (thc T R H receptor) can, led us to examine subtypes of the muscarinic receptor by pharmacological methods and its mode of coupling with G proteins.
GH, cell membranes have single affinity binding sites (/I,,,, 27 fmol/mg of protein, K,, 76 PM) for I,H]N-methylscopolamine ([3H]NMS). T h e result of a direct I'HIpirenzepine binding study (data not shown) does not show any evidence for the presence of high-affinity binding sites. In addition, a study on the competition for [3H]NMS binding by pirenzepine shows that the sites are primarily of a putative M, subtype (Watson et ul., 1986) ; computer analysis of the competition binding curves revealed that a subpopulation of sites which shows a high affinity ( K , = 4 nM) for pirenzepine is minimal (less than lo%), and that the majority of sites show a low affinity ( K i = 0.22 ,LLM) for this antagonist.
It has also been reported that T R H activates a IowK,,, GTPase in mcmbrane preparations from rat pituitary tumour cells (Hinklc & Phillips, 1984) . Since the muscarinic receptor in GH, cells seems likely to be ociated only with the inhibition of adenylate cyclase, we have examined the effect of pertussis toxin, which is known to block G,-mediated signal transmission by ADP-ribosylation of G,, on the GTPase activity of GH, cell membranes stimulated with TRH, carbachol or TRH plus carbachol (Tablc I). O u r data shows a 23% increase in a high-affinity GTPase in cell membranes stimulated with 100 pM-carbachol. T R H ( 100 nM) also stimulated the membrane GTPase activity by 20%, and T R H plus car-627th MEETING, NOTTlNGHAM TRH ( bachol caused an additive increase in thc activity. In membranes prepared from cells pretreated with pertussis toxin ( I00 ng/ml, 18 h) carbachol-induced stimulation was almost completely blocked, whereas the TRH-induced stimulation remained unchanged. These results suggest that the muscarinic responses are mediated only by one or more pertussis toxin-sensitive G protein(s) presumably by GI, while T R H receptors interact with an as yet undefined toxin-insensitive G protein.
In conclusion, the muscarinic receptor in GH, cells is cssentially of an M, subtype and interacts with a Gi protein.
It has no direct link with the G protein responsible for phosphoinositide breakdown. It is possible that different cell types within tissues like the pituitary are regulated so as to express only one subtype of receptor to exert a particular function which therefore does not perturb other systems which are subserving different receptors in the same cell type. T h e present study also supports the idea that there is an interaction between a receptor-linked phosphoinositidespecific phospholipase C and a G protein that is insensitive to pertussis toxin (Wojcikiewicz et al., 1986) . This work was supported by the Japan Society for Promotion of Sciences and British Heart Foundation.
In this present study we have examined the time courses of the production of inositol (poly)phosphate(s) and of the elevation of [Ca'+], induced by P A F in U937 cells. T h e U937 cells were normally grown in RPMl 1640 (Gibco) supplemented with 10% (v/v) heat-inactivated fetal calf serum (HIFCS) and penicilIin/streptomycin ( 100 units/ml; Gibco) at 37°C in a humidified atmosphere at 5% CO,. For these experiments the cells were washed three times in Hepesbuffered Tyrode plus 0.25% (w/v) bovine serum albumin (BSA). Then 50 ml aliquots at lo7 cells/ml were cultured in minimum essential medium (Gibco) plus 1% (v/v) HIFCS in the presence of 125 pCi of my0-[2-~HH]inositol (16) (17) (18) (19) Ci/ mmol, Amersham) for 4 days. T h e cells were washed three times in Hepes-buffered Tyrode with 1 mM-CaCI, and 0.25% (w/v) BSA and finally suspended at 10'/ml. Aliquots of 0.25 ml were incubated at 37°C followed by the addition, with rapid mixing, of PAF or vehicle, then the reaction was stopped at 0, 5 , 30 and 240 s with the addition of 0.15 ml of ice cold perchloric acid. T h e samples were neutralized and applied to an anion-exchange h.p.1.c. system, essentially as described by lrvinc el al. (1985) . T h e peaks were identified by the use of authentic standards. T h e results for each [3H]inositol (poly)phosphate( s) are expressed as fold increase compared with pre-stimulated levels and are illustrated in Fig. I .
In a parallel series of experiments, similarly cultured cells were loaded with fura-2am, the fluorescent indicator of
